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(54) OPTICAL DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical device equipped with a 
cooler which is reduced in height dimension and can deal with 
miniaturization of the device by providing the device with an air blowing 
means and an air path and arranging a suction port and discharge port 
thereof on the flanks of the casing of the optical device. 
SOLUTION: The outdoor air sucked from the suction port 91 is sent by a 
suction fan 63 into the casing 29 as shown by arrows W1 to W5. The wind 
passing the air path 67 for sucking air is sucked from the flanks of the air 
blowing means 61. The wind cooling first to third light valve means 14. 18, 
21 the air path 65 from the air blowing means 61 goes upward and is 
discharged into the casing 29. Since the air path is composed of a plurality 
of flow passages divided, the first to third light valve means 14, 18, 21 may 
be provided with the flow passages to be exclusively used. Then, the 
optical device having the cooler which is effective for the reduction of the 
size and thickness, is effective even for a light valve means of a large heat 
generation dealing with the trend toward higher luminance and has a high 
efficiency is obtd. 
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im^4 1 if*«2Ett<03fc!^sfcfcv^T. sm^ 
[11*3151 ii^^i^c7)3t^atfei^T, OTie« 

SvPWifi€ltC#fSi#g$-g{t S ^ b inWLb -r &3t^ 
S. 

^>*TJtiRAPt, l5rE®AP<0jS#(caft^.#i.:^^JMa^ 



ia*S\P<03g«fc#f$\#g^|gttS C i: Srif^fat-rS^K 

^a. 

>f w'i/uy^m^hiiimLfi^itmth^^mizti 

egi*:MEtwlSft<^ix^®APi:. ffiiBMa#S*»<^)M 

mtx'<^mmtzmi-fhti. ismeom^^mmt^tiib 
iym&^tiizb^mmb-r?>iKi^s.. 

im^l 3 1 af*3l 1 0 i;t{i 1 2tcfBK<07t^a 

mb^tt/f^^s. 

[a^l 41 asai 0, 1 2*5t(il 3{:IBK03K 

s3E^a, 

51 iS^i4E«i<7)3t^a(:t5V^r, 15 
iei*®#g<OfijaSr|6i*JB5IB3t¥Sia<Ofiat*l»]t=:^S 

[ff^l 61 f»^l 0. 12. 13. 14t7tJil 

5e«<^^acfcv%T, B«B3miati:3ei?a5ias: 

■f63K^a, 

im^l 71 »««10. 12. 13. 14. 15* 

tiiii 6fcie»<o3fe^gaK:t>v^T. ^^Stim^-t 

\^<ni^}£io ^, K: t HiriBiia*a?:iea-c# a i a fc« 
}SL^ixx\^hzb^^mb-i-h%^m.. 

[ft^l 81 HJieH^JSl 0. 12. 13, 14. 1 
5 . 1 6 i ^v:« 1 7 iefic^)3K^at*3V^T , »a9 

iBisa^gti, w^^yT^Wibimvyxb<m\izm 

m.^tLhzbimwib-th^(^m., 

aj««-|.:6-|6l<7)Brregfl£<^ll!|ffi{cigtt^ix^iRAP i: , 
iJS3te^a<0ffl!lBSfc:ieB$<T^#fSvPi:*>A>«Ji!t$il. 
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[ii*«2 0]il^l0. 12. 13. 14. 15. 

16. 17, 1 8 1 1 9 §dM(0^mmiZt5\'^X . 

[iS*«2 2] ii^lO, 12t/S«19fctJV^-C. 
[00011 

[0002] 

Wi. ItlHTS- 1 7 94 24^i^fStCS^$<tTV^SJ: 
die. hA/U7'^acoa«±»^»i.4fc«>tw9>f 

[0003] 

V^S. ^Sfflliiiffll*>^.iRA-ri.^<0(aAJ^Srffi»t 

[0004] ^m^commm^^imiL. mm.<^ 
4'mLiznfSi.tzi^^^^^i>t/(mmi:im-ti> 
ztizhh, 

[0005] 



mid.^yr^m<oi&mizBm.^ixr^m^^&b, m 
fs.^m<mmi.zw^^ixf::m%nbi:mtx\^&. -eu 
■c, fRxnt5xmm.mimB^^S(m{ii(Dmmiz 

[0006] *^BBcoBWS-^-rs^ci^tc, 

^mi*i>m^ixjtz%^:imth^%mzx h^t^m. 
tmt^mfmwb. -mm.mmi.zmthtifi. 

ti. mmmmziihm^nzxr>xmi.^^ vf^^iv-^ 
[ 0 0 0 7 ] iyt, uiEwaief^Sfcfcv^T , lineg* 

fc. fIl^^□^i|!|felSAP*^i^tt^.i^Tv^sfrleM«£ 
9mb\im^j:hmm\,zB»t>ith. i^, Mie#^^^g 

mtms^mAzWiii htit^'smw^ij^tyn^^ixi . 

[00 081 3ei&5'f WN'/l^r^afcRgStL. l?iB9'f 

i!riEg««^v>i^*Hofflniifc:sft<?.tut#mpi:*» 

i.zm^^h. 

[0009] fracojt^stcijv . Htnasmp^jg 
\i!,i^%x'mmixhmizn L-ctjjrw^rSEKSrg* l 

[00101 3t«:9-f w'^H'f^mz^L. isne^-f 

St . mm^^m^hmm^mm.<r>:^'^-}jmzm 
y^ hi^)Vf^^(7yT-ntf>t>±.-)ji.zmm'hmmt. 

l5ffii*ll#a<0ifi«*»fel5fB9^ W^)uy^&<r>i&m 

f^mt. mmi*^<^^^rtu}^mmizmifi^tifzum 
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{ 0 0 1 1 J s^m<^mam^^<f>^m^z^im%^wm 
>$-fflv^Tv%4. mm<f)m^mmiiZt5\,-^x, sstp^x 

iioizmf&^ti?,. 

[00 121 tJt. mfa<03K!^aic*3i^T. JS:^7y 

mi,zm.s.^ixtziRxab. luffijt^scoWHKffiss 

[00131 

[0014] fituc, 2|s:5iBB<oig 1 (r>mmmi:mi:m^ ^ 
xmm-ri, mni^m^izj:?>^i^m(r>~mimi 

St;$*t. JgKS^l<ol'yxrw7, 55-8, ll2«o 

U^'Xr k-f 9 ^itLXi^^ i^xi^ ■z^' 5 7- 1 0 tA 
[00 151 ^^>f ^'n>f «y^59-l 0r»4, *fe31£l 



Id^aSJS?*!. SfcitfWfatl 2*JKIf$iiS. #fe 
3tl 114. mi<055-l 3-CRSt$*l. lgl<^7Jtffll 
«3l£«8 1 S-iSaSLT. mi<05^ h/NVl'T'^gl 4fc: 
Alt5*t&. StJit^W^l 2 {4, tifeJtl 6^S« 
U Sfe3tl7SrjSi-f6r'f^a>f -y^S^-l St 
Alt$ii, ivL-Cfitfeitl 6*SRSt$*i, Wfeitl 7 {4 
jgSSilS. »fe3tl 6»4, m2tOAItlBHl3eS8 2$: 
JSiSL, Ig2t05-f hA;l.y#gi stCAItSil?., » 
fe3tl 7«, SB2<0S5-1 9. Il3<0$9-2 0^:fr 
LT, ll3<^ASti!HI3e«8 3i&^L, tUSffi'^^h 
A;py#a 2 1 (CAS* . 
[0016]||l<07-< h'''OI^:?'^ai 4*»^><0*38ji 

^J^7'#g2 l*»^,<J>W®ajtJ4^'aX^^-f^'D>f "/rJ'r 
i;XA2 5tcJ:0-&«$*lT. fe^JS$fUtai»3fe2 6 
i:=3rO. im\^vX2Hziiy)X9^)-y {^ri^tt) 
liZ^^tlh. :*^W-C{4, feii-Rl3K^i^S:lllO 

-1 5. IIK0S9-1 3. m2<0S5-l 9. |g30 
S7-20*>^>li«L, iir&^oX:r>f^'n-f .y^7• 
UXA25^7)igH^c:EaL.TV^5. tfc, ism^i^ 
J4, 3taii*»^.cOHgm<Of!IJBS!^*|6i±$-fr^ if*r>m- 

ri, 5:^rU7U':J':J'3, ^>'X4, l^VXS, «3te 

i^>'Xr^^7, 5 5-8. m2^yxr^^ 9*><c> 

3 1&fliiTV^4. 

[00171 3(s^Q6«?}(ct5v>T. 01 <o±:*r*>^>T^r 

tC, Slf^>'X2 7. 9uxy-(-pxi^ yi^y^}XJtx2 
5, fe^KatsjtSR, 5:^r«»3 l3&«c:<0 

WAzw^t:,tix\^h. tti. ^^tm^^im^R^ 

^<03te^M43t^^— X 2 0 0 fc: i ->Trt^«^j$n 
TV^S. $^>t:. Ht:l3V>T, 2 9t4€l«sT'S)0, 
2 9<0MBfcU4. |glO®AP9 1, II20KAP9 2 
fcJ:t^SmP9 3*<|g»t<^il-CV%S. 6 1J4mi. m 

2, m3(7)7-f wvur^m4, i8. 21$:}^^ 

V^TV^I.. 6 5{4H0ie3t^^-X<7)T*tC}^aS:l!C<Jt 

[00 18] HKCfcV^T. iiAP9l3&>^,®ASii;t 
^fiJ4^9JWl'-W5"C*^J:3fc:, ®«7r>'6 3C 
cfc Om2 gcOtftciMll^itS. ffllAffliMMSSe 7 5:® 

86 1 ip^msme 5 *3I0m 1 -Il3<09-f h>''C;i.y 
#gl 4, 18,21 S:^aJLfeai4±:fr{Cft{tffi*2 
9rtt^faj$<xS. $^>(c*^eaifc:i3v^-c»4. WiScD 
J: d tcMft: 2 9 »c|g 2 cOKSiP 9 2 *^{t <?>ilT is O K 
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fete, m^b^j:&ma>-i^¥t^-t^mifimim-<7)msi 
m^'^yyicr>mmi,zii^yymM3i^mm^ti 

h, $<c>t«m7Ty2 8(i, ®AP9 1*»^)A0. IS 

ffi«c2 9wcsfai$nsat,igi^tcm-rs, 

1 0 0 1 9 1 OT. 02 . 03 S:fflV^T3|s:|6HB<0^fe^ 

^mm 1 oasa#a6 1 twiiivyx2 1 ^m,x:^ 
nm. ■r^r*5^0itci*ioT«at^>'X2 7<^*fflifc:ii; 

mwL^h^ttn'%h. 02{ii5uaffio-i56sm^-r 

ji<r)-si4t«f«s-*-r^«H-e*4. 02, 03<ois«0 
{i^^lc0ic7)x:^r«i]*»^>l;tM^T$)S. 02{c^-r 
J:afc, jilll»6 5rtt:«, ^KOSSrtgWl 2 3, IS 
2<^rta5«124, ll3<7)|g|^S«l 2 5, |g4<0lg 
rtgm 1 2 bmm.'^inXii O , i*®#S6 l *>4,{il;t 
® (Sm, ^f*c^:i:?:-^tf) , -T^ri^-^J^fflJiWi, ISl 
<7)^rta5«l 2 3CJ: OlSl 0 1 i:IS2cOiiSK 
10 2i:fc^^8iJ$#iS. -^ri)-^, mi<0SSa»10 1^ 

icoat, m2<75ggssi O2&aoisi«o5^ h^^/PT" 

#S1 4t5j:l^lS3«^9'f h-'<^7'*a2 1 S-J^SJ^S 
)t*^<oll2<o®i:{c^J-«l$*T.TJIia$it&. 
[0020] <%C, m2<0sSi%10 2S:]i&m2OMi^ 
IS2(7)|g|^8mi 2A\iZi.^%3<mSgk\0 3iiiJf% 

A<r>mt\oA\.z^m^t\.h. -^shh. m3<o»s[»i 

0 3S:3i'9lllO9^ Y>^iVf^n.\A^^m-hW.3 
(OS!:, IS4<D8a»l 04*a"3ll3O9>f M'OW:?'* 
S2 1 Sr?^a]i-|.^4<?)fflfcC:«-S'J?ilT3lia?ilS. 

[002 1] $i?>{c, mi<oa<i, ii4£7)jgrtifmi 2 

6CJ: 0Sg5«5gKl 0 5 tmecoSSB 1 0 6 kfc:4HW 
-t^ri?*), ^5co8£Kl 0 5$:iiOlg2<7)9^ 
h>'NVPr^ai8<7)3K0Altffl!l^ftft, Il2<07'f hVN' 

;^y#Sl8<^3t<7)AS^^B!lS:J^a^tsm5o®^:, He 

iOffiRl OeSiiO, m2<'59'f M<;pr#S18<03t 
cOSI^fflKftft, %2<n^A 8<i03t<oaj 

/sfc:, m2<^SS»lO2»ill2<^rt»«124fc:J:0 
IS7<7)giaffi 1 0 7 i:lg8«OS5K 1 0 8tc#i'J$ix-S) . -f 
^r*>t>, m7<0S£»l 0 7S:j10, HKO^-f Vf<^)Vy 
1 4 <03K<0AStfflKftlt , » 1 h A;py#a 



14«03t<OAStffl!lSr?fea]-ri.m7cO®i:, m8<08IB&l 
085:510, ISKO^-f h>'<;l':^#ai 4<03tcoajltlB!l 
^Sttt, mi<Ov^ h>'>VPr#ai4<03K<Offiltffl!l*Jft 

4Oa»104{4, »3<0«rta5tri2 5fcJ:'5lg9<0 
S[ffil0 9i:miO<OS[EKl 1 Ofc^S!l$^lS. -T^Tib 
m9<08S»10 9«:aO, IS3<^9'f h^'</l-y#a 
2 l<03t<^7Jtl«^ft»t, IB3<05'f Yi^lVr^fk2 1 
t03K<OAItffll5-?^»t?.IS9«7)®i:, Si OtOSSKl 1 
OS:jiOII3<07'f h^^;l^y#a2 1 i03tc^tilSt(l!l^» 
ft, IB309-f h>''?;l'r¥a2 103K<oaiMffiyS:?$ffl^ 
«.mi Ocojai:C^ii|$ixTill®$#lS. 

[0022] miz%3mkm\^xvA V)<>)v-r^n£.m 
<mwm!z-o\ >r(iwm,zwmfh , m s lztt^x o 

mim2<r>^^ Yf^jvy^fkl 803t«^AItffl!l, "T^ri) 
^m2<OAItffl!Ui3t«8 2iO{Bfc:ili®$<xr, ^2(09 
'f hA/ur^ai 8<^3e<OAStlB!l*JJ:tflB2<OAStfflHI 
3t«8 2S:?^»fS. Ig6<^a{i, m2<07'< b 

>''?;i^r^ai8<^<^{iiitii!itc:iiias*t'c, m2<07'f 
ruxA2 5«oA«ffl^?^ai^s. j^aise 5*»i^iiiii 

$iT^IS7<7)®(4, IS 1 09>f h^^fl^f^St 1 4eo3fe<0 

AWffli, -r^:i5^i5 1 ^TJstmmtma i mizm^^ti 

1 «0AWfflHi3t«C8 1 SrJ^aif-S . m8<7)®(i:, IB 1 <0 

9>f hA;i,:/#gi 4<^3fcoaistfflstciiua$ti, mi<o 

[0023] 5*>/^JSjaStUtlg9<7)at4, IS 

309'f hJ<fU'r^2 KTmo^jum. -^-^i^-hms 
ffiTjammmLasmizmm^tix . mso^-f fa/p 

y#a2 l<03te<OA«ffllfcJ:t^ll3<:OAS*ffl9ffl*K8 3 
C0®<4, m3<07^ hv<;l.7"#a2 l<03fc<oai«tllHt^ 

a$ti-c, sg3<o5'f h-''?;u7'*a2 K^wtioajitoai: 
[0024] ja±, m 1 -msffi^^t h^yuT-^g 1 

4, 18, 2\i:}^m-hmmiZ'0\,yXW<-tiifi. C«0 
flt^CtSV^T , =g-m 1 ~m4 12 3, 12 

4 , 12 5, 12 en{smiixvm^^mmi,zws:th 

:ibX\ #mi~miO<0®<oa»fcJ:t/liSjS?:^fc 

<r>^m0?m&if:K%\^^^ m2<r>3A h-'N'yl^T'^ 
ai 8SrJ^aJf-i&)tft<^ffi6<oai:»l<05-f Yi'^tVf 

¥ai 4 srj^aH's^tt^oisscoai^ifc^tfoiMai*^ 
\twmmt>tLhi^r>\z^m:ttai%s^. cticm 

3<09-f hA;l.7'#a2 l<OliBft»*«*>ll '5iS<=S:VV® 



(6) ra2 000-1 9496 (P2000-19 45 



^^jur^&iA. 18, 2i<oiasjb#a5:{5e'i^^ 

8 1\ 8 2, 8 3 tlS5, ^7; Il9c0®<7)ja»5:ll2 
~»4<^rta5«124. 125. 12 6"Cfifiif^&C: 

X . HiS^S 6 1 <^a«Sr^^«icS&^fc:fiefflT# * . 

/^ii,-/^^ 14 1ft 2 1 '7)*'^A*S*iS!!. «S 1 ~S 
3«AStfi!Hi3iag81, 82, SScomSAizi-yX. 

f^i^m4<nm^m!!i23. 124, 125. 126 
x-mm^iihrn 1 ~m 1 o^ossk 1 01 ~ 1 1 o<r>mm 
m^. mwmi:^x.x . #sasi 01-11 o<oa 

[00251 ja±H2 , 03 tC*Lfe<fc •? ^flWC 
li. mMMi:mLlz^m^iif::W&X'mmLX\,^?><7) 

«-^l~lg3c07-f ^>'^';^7'#al 4, 18, 2 1 
fc:»ffl<0iiSSS10 1, 102, 103. 1041&S(t4 

# iJ- {t S SSK $• IS (fC V ^ 2, <7) -c-Hi-^r® (c. ^1. S . 

c 0 0 2 6 ] *^HB-c<i, iiua^se i *--i,jiua 
^iutasr, ^mi-nsto^-^ h>''?;i^y#ai4, 1 

8, 2 l<oiajSJi#**¥%ft:-rsJ:di:SBi~ll3«7)7 
>f hA;py#Sl4, 18, 21fc:«^-*-&ifc*JT'§ 
t^oT, #mi~m3c7)7^ h^N*;i^:^#gl4, 1 
8, 2 l<7)iajSSrig«^l.c:i:*«T#S. tfz. Sifc: 

<0;*;# <^i<0:*:#v^||2i07-< b>'<;P7'#Sl 8t> 
J:tfS3<:09-f b-'N-;Pr^S2 I'^coaSfeJ:!^®*!)* 
:*:i^<lc^rSJ:3tit, Hl^o^-f b>'N';U:r*Sl 4^^ 

[00 2 7] #|gl~ll3C7)5^ 

14, 18, 2 1 (7)Altlili3t«8 1 , 8 2, 8 3c0iB 

IS3cO^-f h>'N'/l'7'#gl4, 18, 2 1«0Altfflltaj 

SatWk:*iV^-Ctt, jMa*g6 l3&»ii,cofflSr»l-»4 
0^rtg8«123, 124, 125, 1 26tJ:D^S'J 



mt?>nmvh^xhmm<m^imi>tii, h</ixh 
[0028] :l<r)mkm^zti\^x^i. m\<nms\9 1 

Sr5^^ajg^Sf*:2 9cOffl!lcBtg{t, SfmP9 3 $r 
g*2 9<0<&<0ffl!l®fclS{tTV>i>fcJ^, 3K^SIS<^i§S 

y r 1 <ri&mzwm. Lti<r>x\ ^^^-thW. 
«^ 1 im^\.z\%m-h z t ij^x^ h . 

(00291 »Ct:*56BHtc J: 43K^S<Oilia#g6 1 

[0030] 04 S jte^S<O<6<O|dfe0« 

«-5<^m0f A 0,05 J: i.3K^gOS 

^.tcffi<:0jlttMSr5^-r^aaTJ>S. 04, 5izii\^ 
t, 0l5&»'^03tlltatg$-}to#SSfc-5V^T{il^ 
-<0#!i#-^$:f=fft^. iL^i, 04, 05<O^S0{i3t 
^SS:ffl«cOfiEmtt)BT^<O±fc:av^-t«-&<Wjij0 

(±*>'c>1.^0) tcitLT, Tir*»^>^^^ffi0T* 
S . m^<^0 1 tc^-^SlMWctJV^TtiiM«l*S6 1 ii 
0lfc|6loTastw>'X2 7<ofllii^«t:ffi{It, itt 
?:4T^:tt.^T-EB$nTV^S*J, 05^?Dill®#S6 1 
^0 1 <?5jiyi#g6 1 ^«Q'9 piKEIteS-arT 

Jt^ffi-c) ffiasfiTv^s. 04fc:^iim#s6 1« 
[ 0 0 3 1 ] 04 , 5 (c5^-r J: o izmA>\tti^mx\ -t 
whzt ifix^ h . -r^i?^ , iia^g 6 1 A*-[6i 

tc, asa^ge 1 5:04, 05i:^-ridcsitvyx 
2 7<o£:&v^-fti.cod8icEau-c hmttmn^n^tt 

4. 43t04, 5fc:^Lfc3(^i-'yh2 0 0»±, 

K6 53{>it*i:*>A,tcJRi)#v^7tJ©^-Ct^l~m3co 

y>( h^^ji-y^mA. 18. 2 i^eDi^aj&fnrtg^j: 

[0032] 06{i*^BH{c:J: §3K^a(cfiM-tS?^ 
»fll3tofi6«OSQfe0««:^-r8lriS0-C&-&. *^HB<^ai 

mmm^j: o k 3 «:<osi|>«r <o 5 -f 1 

4 . 18. 21 $r«v^;t«^iJl?Kc:*>afflf^ "T^ 
i>t>, 06 fclS^t-J: d tc 1 t!t<0:^<07'f hJ^fl^-f^m 
2 1 0<0^5y|c7):*:§v^«^l.C^^fc:^<a2:fcTSja1& 

i!'-^:<-r*J:d^7-< hy^/i-r^'&coi^smfuztmsi 
■thzbi,-^mxh^. mizm^x, ina^se i*><i, 

j*jaS86 5^jio;ta«i, 7^ h>'NVPy#S2 1 Oc7)tti 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the optical equipment which projects the light by which irradiated light at the light- valve means and 
outgoing radiation was carried out from the aforementioned light-valve means The case of the aforementioned optical 
equipment, the inhalation mouth prepared in the aforementioned case side, and the ventilation means for taking in and 
ventilating from the aforementioned inhalation mouth. Optical equipment characterized by being prepared between the 
aforementioned ventilation means and the aforementioned light- valve means, consisting of forced draft air ducts which 
consist of two or more passage, and cooling the aforementioned light-valve means by the ventilation by the 
aforementioned ventilation means. 

[Claim 2] Optical equipment characterized by establishing the exhaust air means for exhausting in optical equipment 
according to claim 1 through the exhaust port prepared in one side of the aforementioned cases, and the aforementioned 
exhaust port. 

[Claim 3] For the aforementioned case side in which the aforementioned inhalation mouth is prepared in optical 
equipment according to claim 2, the aforementioned exhaust port is optical equipment characterized by being prepared 
in the different side; 

[Claim 4] Optical equipment characterized by preparing the light source which emits the aforementioned light in optical 
equipment according to claim 2, and arranging the aforementioned exhaust air means near the aforementioned light 
source. 

[Claim 5] It is optical equipment characterized by consisting of interior material of a proposal by which two or more 
aforementioned passage was established in the aforementioned forced draft air duct in optical equipment according to 
claim 1. 

[Claim 6] Optical equipment which is equipped with the following and characterized by ventilating the aforementioned 
light-valve means perpendicularly mostly to the field which consists of close outgoing radiation light of the 
aforementioned li^t-valve means and which projects the light by which irradiated light at the light-valve means and 
outgoing radiation was carried out from the aforementioned light- valve means. The case of the aforementioned optical 
equipment The ventilation means arranged at the side of the aforementioned light-valve means The inhalation mouth 
prepared in the aforementioned case side near the aforementioned ventilation means The exhaust port prepared in the 
side of the forced draft air duct for ventilating the aforementioned ligjit-valve means by the aforementioned ventilation 
means, and either of the aforementioned cases 

[Claim 7] Optical equipment characterized by establishing an exhaust air means near the aforementioned exhaust port in 
optical equipment according to claim 6. 

[Claim 8] It is optical equipment characterized by having the passage which ventilates the aforementioned light-valve 
means via almost parallel passage to the field where flie aforementioned forced draft air duct consists of aforementioned 
close outgoing radiation light in optical equipment according to claim 3. 

[Claim 9] It is optical equipment characterized by having the interior material of a proposal for the aforementioned 
forced draft air duct forming two or more passage in optical equipment according to claim 3. 
[Claim 10] In the optical equipment which projects the light by which irradiated light at the light-valve means and 
outgoing radiation was carried out from the aforementioned light- valve means The case of the aforementioned optical 
equipment, the inhalation mouth prepared in the side of the aforementioned case, and the ventilation means established 
near the aforementioned inhalation mouth, The forced draft air duct which is prolonged from the aforementioned 
ventilation means to the horizontal direction of the aforementioned optical equipment, results under the aforementioned 
light- valve means, and ventilates the upper part from the lower part of the aforementioned light- valve means fiirther. 
Optical equipment characterized by consisting of exhaust ports which were prepared in the forced draft air duct of a up 
to near the aforementioned light-valve means from [ near the aforementioned ventilation means ], and were prepared in 
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the side of the interior material of a proposal for foraiing two or more passage, and either of the aforementioned cases. 
[Claim 1 1] Optical equipment characterized by establishing an exhaust air means near tiie aforementioned exhaust port 
in optical equipment according to claim 10. 

[Claim 12] In the optical eqmpment which projects the light which irradiated the light-valve means and carried out 
outgoing radiation of the light fix)m the aforementioned light- valve means The case of the aforementioned optical 
equipment, and the ventilation means arranged in the side of the aforementioned light-valve means, The inhalation 
mouth prepared in the aforementioned case side near the aforementioned ventilation means, and the forced draft air duct 
for cooling the aforementioned light- valve means by the wind sent from the aforementioned ventilation means. Optical 
equipment characterized by consisting of exhaust ports which were prepared in the forced draft air duct of a up to near 
the aforementioned light- valve means near the aforementioned ventilation means, and were prepared in the interior 
material of a proposal for forming two or more passage, and the side of the aforementioned case. 
[Claim 13] It is optical equipment characterized by the aforementioned ventilation means being a centrifiigal fan in 
optical equipment according to claim 10 or 12. 

[Claim 14] It is optical equipment which a projector lens is prepared in optical equipment according to claim 10, 12, or 
13, and is characterized by arranging the aforementioned ventilation means in the side of the aforementioned proiector 
lens. 

[Claim 15] Optical equipment characterized by being arranged in optical equipment according to claim 14 so that the 
direction of a long side of the aforementioned ventilation means may become in the projection direction of the 
aforementioned optical equipment. 

[Claim 16] It is optical equipment which the aforementioned optical equipment has the optical case which fixes an optic 
in optical equipment according to claim 10, 12, 13, 14, or 15, and is characterized by the aforementioned optical case 
being the composition of sharing the aforementioned forced draft air duct, one, or a part. 

[Claim 17] the optical case which fixes an optic in optical equipment according to claim 10, 12, 13, 14, 15, or 16 
preparing - the aforementioned optical case ~ from [ of the li^t of the aforementioned optical case / aforementioned ] 
proj ection - seeing - right and left of the longitudinal direction of the aforementioned optical case - the optical 
equipment characterized by being constituted so that the aforementioned ventilation means can be arranged to both 
[Claim 18] It is optical equipment which a discharge lamp and a projector lens are prepared, and the path of a beam of 
light of resulting in the aforementioned projector lens from the aforementioned discharge lamp is foraied in the 
charactCT type of Abbreviation U in the aforementioned claims 10, 12, 13, 14, 15, and 16 or optical equipment given in 
17, and is characterized by arranging the aforementioned ventilation means between a discharge lamp means and a 
projector lens. 

[Claim 1 9] In the optical equipment which projects the light which irradiated the light-valve means and carried out 
outgoing radiation of the li^t from the aforementioned light-valve means The forced draft air duct for building in the 
case, the ventilation means, and the aforementioned light-valve means of the aforementioned optical equipment, and 
ventilating the aforementioned light-valve means from the aforementioned ventilation means. Optical equipmrat 
characterized by consistmg of an inhalation mouth prepared in the side of the aforementioned case of the direction 
which carries out outgoing radiation of the light of the aforementioned optical equipment, and an exhaust port arranged 
at the side of the aforementioned optical equipment. 

[Claim 20] Optical equipment characterized by absorbing near the aforementioned inhalation mouth and preparing a 
duct in optical equipment according to claim 10, 12, 13, 14, 15, 16, 17, 18, or 19. 

[Claim 21] It is optical equipment characterized by for the aforementioned suction duct adjoining the aforementioned 
ventilation means in optical equipment according to claim 20, and being prepared. 

[Claim 22] It is optical equipment characterized by being constituted so that the aforementioned ventilation means may 
inhale the wind from the aforementioned forced draft air duct in claims 10, 12, or 19. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the optical equipment especially equipped with 
the suitable cooling system for cooling of a light-valve means with respect to optical equipments, such as a liquid crystal 
projector which uses a light- valve means. 
[0002] 

[Description of the Prior Art] The optical equipment using the conventional light-valve means arranges the axial flow 
type ventilation means as a ventilation means under the light-valve means, in order to stop the temperature rise of a 
light-valve means as shown in JP,8-179424,A. In this case, since the wind from a ventilation means can be hit to a direct 
light-valve means, the aforementioned light-valve means can be cooled. 
[0003] 

[Problem(s) to be Solved by the Invention] It sets to conventional optical equipment. The ventilation means is 
established under the light- valve means, and the air supply to a ventilation means is performed from the equipment base 
side. In order to reduce inhalation resistance of the air inhaled from an equipment side side, it is necessary to secure 
space to the base side of equipment. Moreover, this whole optical equipment height size turns into a ventilation means 
and a height size adding the height of a rectifier, and thin-shape-izing of equipment is difficult for it in the height of a 
projector lens or a light-valve means, furthermore, this ventilation means — a projector lens ~ receiving — caudad — a 
protrusion — since it was arranged the bottom in a position, the space (dead space) which equipment cannot use 
effectively easily constitutionally under the projector lens was generated, and the technical problem were not fit for 
reduction ofthe size ofthe whole equipment and a height size occurred ^ 

[0004] It is in the purpose of this invention offering the optical equipment which reduces a height size and has a cooling 

system corresponding to the miniaturization of equipment 

[0005] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, the optical equipment of this invention 
which projects the light which irradiated the light-valve means and carried out outgoing radiation ofthe light from this 
light- valve means possesses the cooling means of the aforementioned light- valve means. This cooling means consists of 
forced draft air ducts which build in a ventilation means and the aforementioned light- valve means, it is prolonged Scorn 
the aforementioned ventilation means to the horizontal direction of the aforementioned optical equipment, the 
aforementioned light-valve means resultis caudad, and the aforementioned forced draft air duct is fiirther constituted 
from a lower part ofthe aforementioned light-valve means by the upper part. Furthermore, this cooling means is 
equipped with the inhalation mouth, the exhaust air means installed near the aforementioned lamp means, and the 
exhaust port installed near the exhaust air means. And an inhalation mouth and an exhaust port are arranged at the side 
ofthe case ofthe aforementioned optical equipment. An exhaust air means performs the exhaiist air from the cooling 
means of a light- valve means, and tfie exhaust air in the case near the lamp means. 

[0006] In order to attain the purpose of this invention, the optical equipment by this invention which projects the light 
by which irradiated the light fix)m a lamp at the Hght-valve means, and outgoing radiation was carried out fix)m the 
aforementioned light- valve means The case of the aforementioned optical equipment, the inhalation mouth prepared in 
the aforementioned case side, and the ventilation means for taking in and ventilating from the aforementioned inhalation 
mouth. It is prepared between the aforementioned ventilation means and the aforementioned light-valve means, and 
consists of forced draft air ducts which consist of two or more passage, and the aforementioned light-valve means is 
cooled by the ventilation by the aforementioned ventilation means. 

[0007] Moreover, in the above-mentioned optical equipment, the exhaust port prepared in one side ofthe 
aforementioned cases and the exhaust air means for exhausting through the aforementioned exhaust port are established. 
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Furthermore, the aforementioned exhaust port is prepared in the different side from the aforementioned case side in 
which the aforementioned inhalation mouth is prepared. Moreover, the aforementioned exhaust air means is arranged 
near the aforementioned lamp. Moreover, two or more aforementioned passage consists of interior material of a 
proposal prepared in the aforementioned forced draft air duct 

[0008] The optical equipment by this invention which projects the light by which irradiated light at the light-valve 
means and outgoing radiation was carried out from the aforementioned light- valve means The case of the 
aforementioned optical equipment, and the ventilation means arranged at the side of the aforementioned light-valve 
means. The inhalation mouth prepared in the aforementioned case side near the aforementioned ventilation means, and 
the forced draft air duct for ventilating the aforementioned light-valve means by the aforementioned ventilation means, 
The aforCTientioned light-valve means is mostly ventilated perpendicularly to the field which consists of exhaust ports' 
prepared in one side of the aforementioned cases, and consists of close outgoing radiation light of the aforementioned 
light-valve means. 

[0009] In the above-mentioned optical equipment, an exhaust air means is established near the atbrementioned exhaust 
port. Moreover, the aforementioned forced draft air duct has the passage which ventilates the aforementioned light-valve 
means via almost parallel passage to the field which consists of aforementioned close outgoing radiation light. 
Moreover, the aforementioned forced draft air duct has the interior material of a proposal for forming two or more 
passage. 

[0010] The optical equipment of this invention which projects the light by which irradiated light at the light-valve 
means and outgoing radiation was carried out from the aforementioned light-valve means The case of the 
aforementioned optical equipment, the inhalation mouth prepared in the side of the aforementioned case, and the 
ventilation means established near the aforementioned inhalation mouth. The forced draft air duct which it is prolonged 
from the aforementioned ventilation means to the horizontal direction of the aforementioned optical equipment, and the 
aforementioned light-valve means results caudad, and ventilates the upper part from the lower part of the 
aforementioned light- valve means fiirther. It is prepared in the forced draft air duct of a up to near the aforementioned 
Ught-valve means from [ near the aforementioned ventilation means ], and consists of interior material of a proposal for 
forming two or more passage, and an exhaust port prepared in one side of the aforementioned cases. 
[001 1] An exhaust air means is established near the above-mentioned aforementioned exhaust port. The optical 
equipment by this invention which projects the Ught which irradiated the light-valve means and carried out outgoing 
radiation of the light from tiie aforementioned light- valve means The case of the aforementioned optical equipment, and 
the VOTtilation means arranged in the side of the aforementioned light-valve means. The inhalation mouth prepared in 
flie aforementioned case side near the aforementioned ventilation means, and the forced draft air duct for cooling the 
aforementioned light-valve means by the wind sent from the aforementioned ventilation means. It is prepared in the 
forced draft air duct of a up to near the aforementioned light-valve means near the aforementioned ventilation means, 
and consists of interior material of a proposal for forming two or more passage, and an exhaust port prepared in the side 
of the aforementioned case. Moreover, the centrifugal fan is used as the aforementioned ventilation means. In the above- 
mentioned optical equipment, it has a projector lens and the aforementioned ventilation means is arranged in the side of 
the aforementioned projector lens. Moreover, the direction of a long side of the aforementioned ventilation means is 
arranged so that it may become in the projection direction of the aforementioned optical equipment. The above- 
mentioned optical equipment has the optical case which fixes an optic, and the aforementioned optical case is 
constituted so that the aforementioned forced draft air duct, one, or a part may be shared, the optical case which fixes an 
optic prepares in the above-mentioned optical equipment - having - the aforementioned optical case - from [ of the 
Hght of the aforementioned optical case / aforementioned ] projection - seeing ~ right and left of the longitudinal 
direction of the aforementioned optical case - it is constituted so that the aforementioned ventilation means can be 
arranged to both 

[0012] Moreover, in the above-mentioned optical equipment, a discharge lamp means and a projector lens are prepared, 
the path of a beam of light of resulting in the aforementioned projector lens from the aforementioned discharge lamp 
means is formed in the character type of Abbreviation U, and the aforementioned ventilation means is arranged between 
a discharge lanap means and a projector lens. The optical equipment of this invention which projects the light which 
irradiated the light-valve means and carried out outgoing radiation of the light from the aforementioned light- valve 
means contains a ventilation means and the aforementioned light-valve means, and consists of a forced draft air duct for 
ventilating the aforementioned light-valve means from the aforementioned ventilation means, an inhalation mouth 
which were installed in the direction which carries out outgoing radiation of the Kght of the aforementioned optical 
equipment, and an exhaust port which have been arranged at the side of the aforementioned optical equipment. In the 
above-mentioned optical equipment, it absorbs near the aforementioned inhalation mouth and a duct is prepared. 
Moreover the aforementioned suction duct adjoins the aforementioned ventilation means and it is prepared, the 
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aforementioned ventilation means is constituted so that the wind from the aforementioned forced draft air duct may be 

inhaled. 

[0013] 

[Embodiments of the Invention] The gestalt of operation of the optical equipment by this invention is explained using 
some examples. 

[0014] First, drawing is used and the 1st example of this invention is explained. Drawing 1 is the plan showing one 
example of the optical equipment by this invention. In drawing, incidence of the lighting light 2 from the discharge lamp 
1 used as the light source is carried out to the polarization sensing element 6 through the lamp reflector 3 of a parabolic 
nurror, a lens 4, and a lens S, and incidence is further carried out to a dichroic mirror 10 through the 1st lens array 7, a 
mirror 8, and the 2nd lens array 9. 

[0015] In a dichroic mirror 10, the red light 1 1 is penetrated and green and a blue glow 12 are reflected. It is reflected by 
the 1st mirror 13, the red light 1 1 penetrates the 1st incidence side polarizing plate 81, and incidence is carried out to the 
1st light-valve means 14. Green and a blue glow 12 reflect green light 16, incidence is carried out to the dichroic mirror 
15 which penetrates a blue glow 17, green light 16 is reflected here, and a blue glow 17 is penetrated. Green light 16 
penetrates the 2nd incidence side polarizing plate 82, and incidence is carried out to the 2nd light- valve means 18. 
Through the 2nd mirror 19 and the 3rd mirror 20, a blue glow 17 penetrates flie 3rd incidence side polarizing plate 83, 
and incidence is carried out to the 3rd light- valve means 21 . 

[0016] The red transmitted light from the 1st light-valve means 14, the green transmitted light from the light-valve 
means 18, and the blue transmitted light from the light-valve means 21 are compounded with the cross dichroic prism 
25, and tum into the outgoing radiation light 26 by which color composition was carried out, and it is projected on them 
by the projector lens 27 on a screen (not shown). In this example, color separation optical system was constituted from 
the 1st dichroic mirror 10, the 2nd dichroic mirror 15, the 1st mirror 13, the 2nd mirror 19, and the 3rd mirror 20, and 
this is arranged around the cross dichroic prism 25. Moreover, lighting optical system is for raising the use efficiency of 
the lighting light from the light source, and obtaining a imiform lighting light, and consists of the discharge lamp 1 
which is the light source, the lamp reflector 3, a lens 4, a lens 5, the polarization sensing element 6, a 1 st lens array 7 
that is an optical integrator means, a mirror 8, and a 2nd lens array 9. Furthermore, it has the lamp power supply 3 1 
which is a power supply for the light sources. 

[0017] In this example, a projector lens 27, the cross dichroic prism 25, color separation optical system, lighting optical 
system, and the lamp power supply 3 1 are caudad put in order by this order from the upper part of drawing 1 . 
Moreover, endocyst maintenance of the optic of color separation optical system and lighting optical system is carried 
out in the optical case 200. Furthermore, in drawing, 29 is a case and the 1 st inhalation mouth 91, the 2nd inhalation 
mouth 92, and the exhaust port 93 are formed in the side of a case 29. 61 is a ventilation means for cooling the 1st, the 
2nd, and 3rd light- valve means 14, 18, and 21, and uses the centriftigal fan in this example. 65 is a forced draft air duct 
for drawing cold blast under the aforementioned optical case, and 67 is the forced draft air duct for inhalation of the 
ventilation means 61 . 95 is a duct for leading the open air to a ventilation means. 

[001 8] In drawing 1 , the open air inhaled from the inhalation mouth 91 is ventilated by the inhalation-of-air fan 63 into 
a case 29, as arrows W1-W5 show. The wind which passed tiirough the forced draft air duct 67 for inhalation is inhaled ' 
from the side of the ventilation means 61. the ventilation means 61 to the forced draft air duct 65 ~ a passage — the 1- it 
escapes from the wind which cooled the 3rd light-valve means 14, 18, and 21 up, and it is discharged in a case 29 
Furthermore, in this example, the 2nd inlet port 92 is formed in the case 29 as mentioned above, the open air is inhaled 
by the inhalation-of-air fan 62, and the open air passes the 1 st lens array 7, the polarization sensing element 6, a lens 5, 
and the lamp power supply 3 1 , as an arrow W6 shows, and it cools these. Furthermore, in order to make it the heat 
generated from the light source used as an elevated temperature not affect component parts other than the light source, 
near a discharge lamp 1 and the lamp reflector 3, the ventilating fan 28 for light source cooling is arranged, and hot blast 
30 is exhausted through an exhaust port 93 besides the case 29 of a liquid crystal projector. Moreover, the lamp power 
supply 3 1 is arranged near the discharge lamp 1 . fiuther — a ventilating fan 28 — from the inhalation mouth 91 — 
entering - the 1- the 3rd light-valve means 14, 18, and 21 is cooled, and the wind discharged in a case 29 is also 
discharged simultaneously 

[0019] Hereafter, the detail of the cooling system of this invention is explained using drawing 2 and drawin g^ . Here, 
drawing 2 and drawing 3 show cooling structure in case the ventilation means has been arranged on the right-hand side 
of a projector lens 27 toward an opposite side, i.e., drawing 1 , on both sides of the ventilation means 61 and projector 
lens 27 of drawing 1 . When the ventilation means has been arranged on the left-hand side of a projector lens 27 toward 
drawing 1 , it can constitute similarly. Drawing_2 is the perspective diagram showing one example of a forced draft air 
duct. Drawing 3 is the perspective diagram showing one example of the cooling structure using the forced draft air duct 
shown in drawing 2 . Both the perspective diagrams of drawing 2 and drawing 3 are perspective diagrams seen from [ of 
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drawing 1 ] X, As shown in drawing 2 , in the forced draft air duct 65, the 1st interior material 123 of a proposal, the 
2nd interior material 124 of a proposal, the 3rd interior material 125 of a proposal, and the 4th interior material 126 of a 
proposal are arranged, and the wind which came out of the ventilation means 61 (air, a gas, etc. are included), i.e., a 
cooling wind, is divided into the 1st passage 101 and 2nd passage 102 by the 1st interior material 123 of a proposal, 
namely, ~ the - one - passage - 101 - a passage - the ~ two ~ a light valve - a means - 18 ~ cooling - a sake - the 

- one - a wind - the — two - passage - 102 ~ a passage - the - one — a light valve — a means - 14 - and - the ~ 
three — a light valve — a means — 21 — cooling — a sake — ttie — two ~ a wind — dividing — having — ventilating ~ 
having . 

[0020] Next, the 2nd wind passing through the 2nd passage 102 is divided into the 3rd passage 103 and the 4th passage 
104 by the 2nd interior material 124 of a proposal. That is, it is divided and ventilated by the 3rd wind which cools the 
1st light- valve means 14 through the 3rd passage 103, and the 4th wind which cools the 3rd light-valve means 21 
through the 4th passage 1 04. 

[0021] Furthermore, the 1st wind is divided into the 5th passage 105 and 6th passage 106 by the 4th interior material 
126 of a proposal, namely, - the - five - passage - 105 - a passage — the - two - a light valve - a means ~ 18 - 
Ught — incidence — a side — escaping — tfie — two ~ a light valve ~ a means — 1 8 - light - incidence — a side - 
cooling — the - five a wind - the - six - passage ~ 106 - a passage — the ~ two - a light valve - a means - 18 - 
light - outgoing radiation ~ a side ~ escaping - the ~ two - a Furthermore, the 2nd passage 102 is divided into the 7th 
passage 107 and the passage 108 of the octavus by the 2nd interior material 124 of a proposal, namely, ~ the ~ seven - 
passage - 107 - a passage ~ the -- one - a light valve - a means - 14 - light ~ incidence - a side - escaping ~ the - 
one ~ a light valve ^- a means ~ 14 - light ~ incidence — a side - cooling - the — seven - a wind - the octavus - 
passage ~ 108 - a passage ~ the - one - a light valve - a means — 14 ~ light - outgoing radiation - a side - escaping 

- the - one - a ligjit valve Furthermore, the 4th passage 104 is divided into the 9th passage 109 and 10th passage 110 
by the 3rd interior material 125 of a proposal, namely, - the - nine ~ passage — 109 - a passage ~ the - three ~ a light 
valve - a means - 21 - light - incidence ~ a side - escaping - the ~ three ~ a light valve ~ a means - 21 - Hght - 
incidence ~ a side — cooling - the — nine — a wind — the - ten — passage — 1 10 — a passage — the — three — a light 
valve ~ a means — 21 ~ light ~ outgoing radiation — a side — escaping ~ the — three — a 

[0022] Next, the cooling structure near the light-valve means is explained in detail using the 3rd view. Among the winds 
for each cooling ventilated fi-om the forced draft air duct 65 as shown in drawing 3 , the 5th wind is ventilated at the 



incidence 82, i.e., 2nd incidence side polarizing plate, side of the light of the 2nd ligjit-valve means 18, and cools the 
incidence side of the light of the 2nd light-valve means 18, and the 2nd incidence side polarizing plate 82. Moreover, the 
6th wind is ventilated at the outgoing radiation side of the light of the 2nd light-valve means 1 8, and cools the incidence 
side of the cross dichroic prism 25 the outgoing radiation side of the ligjit of the 2nd light-valve means 18. The 7th wind 
ventilated fi-om the forced draft air duct 65 is ventilated at the incidence 81, i.e., 1st incidence side polarizing plate, side 
of the light of the 1st light-valve means 14, and cools the incidence side of the light of the 1st light-valve means 14, and 
the 1 St incidence side polarizing plate 81. The wind of the octavus is ventilated at the outgoing radiation side of the li^t 
of the 1st light- valve means 14, and cools the incidence side of the cross dichroic prism 25 flie outgoing radiation side of 
the light of the 1 st light-valve means 14. 

[0023] The 9th wind ventilated fi-om the forced draft air duct 65 is ventilated at the incidence 83, i.e., 3rd incidence side 
polarizing plate, side of the light of the 3rd light-valve means 21, and cools the incidence side of the light of the 3rd 
light-valve means 21, and the 3rd incidence side polarizing plate 83. Furthermore, the 10th wind ventilated fi-om the 
forced draft air duct 65 is ventilated at the outgoing radiation side of the light of the 3rd light-valve means 21, and cools 
the incidence side of the cross dichroic prism 25 the outgoing radiation side of the light of the 3rd light- valve means 21 . 
[0024] as mentioned above, the 1- although the composition which cools the 3rd light- valve means 14, 18, and 21 was 
described ~ this composition - setting ~ every - the 1- arranging appropriately the 4th position and configuration of 
the interior material 123, 124, 125, and 126 of a proposal - every - the air capacity and the rate of flow of the 1st - the 
10th wind can be adjusted easily temporary - the outgoing radiation side of the li^t of the 2nd light-valve means 18 - 
** - what is necessary is just to arrange so that a blast weight or a wind speed maximum in the wind of the octavus for 
cooling the 6th wind for cooling the 2nd light- valve means 18 and the 1st light-valve means 14 may be obtained when 
the calorific value by the side of the outgoing radiation of the light of the 1st light-valve means 14 is large Moreover, 
temporarily, when the calorific value of the 3rd light-valve means 21 is not not much high, the 9th for cooling this and 
the 10th wind are extracted, and it ventilates, thus — if it carries out — every — the 1- the temperature rise value of the 
3rd light- valve means 14, 1 8, and 21 can be equated mostiy fiirthermore, every by the side of incidence — the 1 - the 3rd 
incidence side polarizing plate 81, 82, and 83 - the air capacity of the 5th, the 7th, and the 9th wind ~ the 2- a 
temperature rise value is easily controllable by adjusting by the 4th interior material 124, 125, and 126 of a proposal 
Therefore, the air capacity of the ventilation means 61 can be used very efficientiy. thus, this invention — setting — 
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every — the 1- close outgoing radiation side [ of the light of the 3rd light-valve means 14, 18, and 21 ], and the 1- with 
the calorific value of the 3rd incidence side polarizing plate 81, 82, and 83 the 1- a cross-section configuration of the 1st 
- the 10th passage 101-1 10, the cross section, etc. which are formed by the 4th interior material 123, 124, 125, and 126 
of a proposal can be changed, and the air capacity of each passage 101-110, a wind speed, etc. can be changed 
[0025] since the forced draft air duct is constituted from this invention in the passage divided into plurality as shown in. 
dra wing 2 and drawing 3 above — every — the 1- the passage 101, 102, 103, and 104 of exclusive use can be established 
in the 3rd light- valve means 14, 18, and 21 Therefore, the optical equipment which has an effective and efficient cooling 
system also to the light-valve means by which it is effective in a miniaturization and thin-shape-izing, and the calorific 
value corresponding to a raise in brightness is large can be offered. Furthomore, by this invention, the ventilation means 
61 is used as a centrifugal fan, and since the passage blown apart smoothly is prepared so that pressure loss may 
decrease as much as possible in the close outgoing radiation side of the ligjit of each light-valve means, sufficient air 
capacity is obtained. Therefore, efficient cooUng can be performed and curtailment of the height size of equipment can 
be aimed at 

[0026] moreover, the wind ventilated from the ventilation means 61 in this invention — every — the 1- the temperature 
rise of the 3rd li^t-valve means 14, 18, and 21 equalizes - as - the 1- the 3rd light-valve means 14, 18, and 21 can be 
supplied therefore, every - the 1- the temperature of the 3rd light-valve means 14, 18, and 21 can be reduced Moreover, 
since air capacity and a wind speed are freely controllable, optical equipment equipped with the efficient cooling system 
can be obtained, furthermore, since the wind which passes through that can be adjusted so that the air capacity and the 
wind speed to the 2nd Hght- valve means 18 and the 3rd light- valve means 21 which the rate of the absorption of light is 
large and which calorific value is large are greatly alike, and it is made to become, and the 1st air capacity and wind 
speed to the light-valve means 14 may be small alike and may become, optical equipment equipped with the efficient 
cooling system can be offered 

[0027] furthermore, every ~ the 1- the temperature of the incidence side polarizing plates 81, 82, and 83 of the 3rd light- 
valve means 14, 18, and 21 can also be lowered within an allowed value — as — the 1- it is considering as the 
composition which can control the air capacity by the side of the incidence of the 3rd light- valye means 14, 18, and 21, 
and outgoing radiation moreover, the above-mentioned example — setting — the wind from the ventilation means 61 ~ 
the 1- although the 4th interior material 123, 124, 125, and 126 of a proposal is dividing, the same effect is acquired 
even if this is structure divided in the pipe in which two or more cross sections differ 

[0028] In this example, since the 1st inhalation mouth 91 was formed in the side of the case 29 near the ventilation 
means and the exhaust port 93 is formed in other sides of a case 29, the height size of optical equipment can be lessened. 
Furthermore, since the ventilating fan 28 has been arranged near the discharge lamp 1, the discharge lamp 1 which emits 
light and heat can be cooled easily. 

[0029] Next, arrangement of the ventilation means 61 of the optical equipment by this invention is explained using 
drawing 4 and 5. 

[0030] Drawing 4 is the perspective diagram showing other examples of the optical equipment by this invention, and 
d rawin g 5 is the perspective diagram showing the example of further others of the optical equipment by this invention. 
In drawing 4 and 5, flie same reference number was attached about each element which has the same function as 
drawing 3 from drawing 1 . Moreover, the perspective diagram of drawing 4 and drawing 5 is a perspective diagram 
which looked at optical equipment from the lower part to the plan (drawing seen from the top) at the time of placing on 
a base in the state of anticipated use. Although the ventilation means 61 is arranged in the example shown in above- 
mentioned drawing 1 where it was located in the side left-hand side of a projector lens 27 toward drawing 1 and this is 
stood, the ventilation means 61 of drawing 5 rotates the ventilation means 61 of drawing 1 about 90 degrees, and is 
arranged (in the state where it was put to sleep). The ventilation means 61 shown in drawing 4 is arranged with drawing 
5 in the state where it was put to sleep at the opposite side. 

[0031] It is in drawing 4 and the state which it let lie down as shown in 5, namely, an effect equivalent to the above- 
mentioned example can be acquired also in the state where it carried out every width. That is, since the inhalation 
direction of the ventilation means 61 is made into the side of a case 29, and the upper part side of a case 29 especially 
shown in drawing 1 and it is not necessary to secxire passage to an equipment inferior-surface-of-tongue side, inhalation 
of air is possible at few inhalation resistance, furthermore, the ventilation means 61 is shown in drawing 4 and draw ing 
5 as — right and left of a projector lens 27 — the same effect is acquired even if it arranges to which side moreover, 
drawing 4 and the optical unit 200 shown in 5 — a forced draft air duct 65 — right and left ~ the case where it clings to 
which - the 1- it has composition for which ventilation for the 3rd light-valve means 14, 18, and 21 is possible 
[0032] Drawin g 6 is the cross section showing other examples of the cooling structure used for the optical equipment by 
this invention. The cooling system of this invention can be applied except when the separate light-valve meanses 14, 18, 
and 21 of three sheets are used as mentioned above. That is, it is possible for it to be also adapted also for the cooling 
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system of a light-valve means which hits many winds to a part for the core where the calorific value of the large-scale ^ 
light- valve means 210 of one sheet is large, and lessens the circumference as shown in drawing 6 . In drawing, division 
ventilation is carried out at the 1st wind (arrow 101a) ventilated by the core of the light-valve means 210, the 2nd wind 
(arrow 1 02a) ventilated by the periphery of the Ught- valve means 2 1 0, and the 3rd wind (arrow 1 03a), and the wind 
which passed along the forced draft air duct 65 fi-om the ventilation means 61 cools the large-scale li^t-valve means 
210. Also in this case, since the inhalation of air of the ventilation means 61 is performed firom the side of a case 29, it 
has little inhalation resistance and it is still more advantageous also to thin-shape-izing of equipment. In the above- 
mentioned example, although the ventilation means 61 was used as a means to send a wind, the example which xises the 
ventilation means 61 for below as a means to inhale a wind is explained. 

[0033] Drawing 7 is the cross section showing other examples of the cooling structure used for the optical equipment by 
this invention, in drawing, the ventilation means 61 is formed in the exhaust side of a wind — having ~ the 1- the wind 
after cooling the 3rd light-valve means 14, 18, and 21 is inhaled After the wind which passed along the 2nd passage 1 02 
through the forced draft air duct 65 cools the 1 st light-valve means 14, it is exhausted tiirough the ventilation means 61 . 
After the wind passing through the 1st passage 101 cools the 2nd light-valve means 18, it is exhausted through the 
ventilation means 61. Moreover, after the wind passing through the 4th passage 104 cools the 3rd light- valve means 21, 
it is exhausted by the ventilation means 61 besides a case 29. Although the above-mentioned example showed the 
example of composition with the larger depth size of a liquid crystal projector than a width-of-face size, this invention 
may not be limited to this and composition with a larger width-of-face size than a depth size is sufiBcient as it. 
[0034] Drawing 8 is the plan showing the example of fiirther others of the optical equipment by this invention. In 
drawing, incidence of the lighting light 2 from the discharge lamp 1 which is the ligjit source is carried out to a dichroic 
mirror 40 through the polarization sensing element 6, the 1st lens array 7, a mirror 8, and the 2nd lens array 9 through 
the lamp reflector 3 of a parabolic mirror, a lens 4, and a lens 5. A dichroic mirror 40 reflects the red light 41, and 
penetrates green and a blue glow 42. It is reflected by the mirror 13 and incidence of the red light 41 is carried out to the 
1 St light- valve means 14. Green and a blue glow 42 reflect green light 16, and incidence is carried out to the dichroic 
mirror 15 which penetrates a blue glow 17. Incidence of the green light 16 is carried out to the 2nd light- valve means 
18. Incidence of the blue glow 17 is carried out to the 3rd light-valve means 21 througih a mirror 19 and a mirror 20, 
[0035] Color composition of the red transmitted light from the 1st light- valve means 14, the green transmitted light from 
the 2nd light- valve means 18, and the blue transmitted Hght from the 3rd light-valve means 21 is carried out with the 
cross dichroic prism 25, and it is projected on the outgoing radiation ligjit 26 by which color composition was carried 
out by the projector lens 27 on a screen (not shown). In this example, the light by which outgoing radiation was carried 
out from the discharge lamp 1 is bent in the shape of U character, and screen (not shown) projection is carried out. In 
order to make it the heat generated from the light source which becomes an elevated temperature not affect component 
parts other than the light source, near a discharge lamp 1 and the lamp reflector 3, the ventilating fan 50 for light source 
cooling is arranged, and hot blast 45 is exhausted outside from the side of the case 44 of a liquid crystal projector. 
Moreover, the lamp power supply 3 1 is arranged near the discharge lamp 1 . 

[0036] Toward drawing 8 , the projector lens 27 and the cross dichroic prism 25 have been arranged on the left from the 
right, and the 1st dichroic mirror 40 which constitutes color separation optical system, the 2nd dichroic mirror 15, the 
1st mirror 13, the 2nd mirror 19, and the 3rd mirror 20 are arranged around the cross dichroic prism 25. MoreovCT, the 
discharge lamp 1 which is the light source for raising the use efficiency of the lighting light from the light soxirce, and 
obtaining a uniform lighting light. The lighting optical system which consists of a lamp reflector 3, a lens 4, and a lens 
5, the polarization sensing element 6, the 1 st lens array 7 that is an optical integrator means, a mirror 8 and the 2nd lens 
array 9, The lamp power supply 31 which is a power supply for the light sources is arranged in order of Hghting optical 
system and the lamp power supply 3 1 in the lower part of a projector lens 27, the cross dichroic prism 25, and color 
separation optical system. 

[0037] In the example shown in drawing 8 , although the ventilation means 61 is arranged on the left-hand side of the 
projector lens 27 as well as the example of drawing 1 , you may arrange it on right-hand side conversely. As the arrow 
Wl 1 showed, the inhalation of air of the inhalation of air of the ventilation means 61 is carried out, and as an arrow 
W12 shows, it is ventilated. Like the example which also shows this optical equipment to drawing 1 , while being able 
to miniaturize the whole equipment, it is effective in the ability to reduce a height size. In addition, in the example of 
drawing 8 , a ventilating fan 50 may be removed, or it may move to other places, and the ventilation means 61 may be 
established between a projector lens 27 and a discharge lamp 1 . As explained above, since the ventilation means 61 was 
inhaled in the direction of the side and the inlet port and exhaxist port of optical equipment are arranged to the side, 
while being able to reduce inhalation resistance and being able to heighten the cooling effect, the height size of 
equipment can be reduced with the optical equipment of this invention. 

[0038] since [ ftjrthermore, ] the forced draft air duct is constituted in this invention by the passage divided into plurality 
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-T a forced draft air duct - every - the 1- the passage 101, 102, 103, and 104 of excliisive use can be established in the 
3rd light-valve means 14, 18, and 21 Therefore, the optical equipment which has the efficient cooling system which can 
be used effective in the miniaturization of equipment and thin-shape-izing effective in the light-valve means 
corresponding to a high raise in the brightness of the radiant heat can be offered. Furthermore, by this invention, the 
ventilation means 61 is used as a centrifugal fan, and further, since the passage which blows apart passage smoothly so 
that pressure loss may decrease as much as possible in the close outgoing radiation side of the light of each light-valve 
means can be prepared, sufficient air capacity is obtained. Therefore, efficient cooling can be performed and curtailment 
of the height size of equipment can be aimed at. 
[0039] 

[Effect of the Invention] As explained above, according to this invention, a height size can be reduced, equipment can 
be miniaturized and optical equipment equipped with the efficient cooling system can be offered. Moreover, two or 
more light- valve meanses can be cooled to efficient almost equal temperature. 
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damages caused by the use of tliis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 
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